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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide high sound 
insulating performance even when a sound insulating wall 
is low by mounting, along the upper edge of the sound 
insulating wall, a number of structures formed by 
arranging 1/4 wavelength acoustic pipes to the frequency 
mainly composing a noise. 

SOLUTION: On the upper edge part of a general sound 
insulating wall built on the ground, a number of 
acoustic pipes having a depth of 1/4 wavelength of the 
frequency mainly composing a noise are arranged to form 
a T-shaped sectional sound insulating wall. An incident 
wave and the reflected wave reciprocated within the pipe 
are formed by using the 1/4 wavelength acoustic pipe, 
and the two waves are mutually canceled to make a 
sound pressure zero, whereby a soft condition is 
satisfied. Further, as the plate materials of the 
acoustic pipe, steel plate, aluminum plate or synthetic 
resin plate is used, and not only one kind of acoustic 
pipes but also plural kind of acoustic pipes are 
arranged to provide an effective insert loss to 
wide-ranged noises. Thus, a sound insulating wall 
capable of exhibiting high sound insulating performance 
in wide frequency range can be formed. 




(in 



(12) 



m 



«3)4*»B : : *J0E1G¥ (1998): 2 /HOB 



!(51>riit.Ol.' 

••;;B;0;1:F: 
:: : E;0 4B: 



::^g^(i9&6):r:fl25B 



229231 



E<) ; 4B 



; t/8G 

: : i/gij 



EO;i;F;;;8/06 

G:i':o:K::u/i6 



<7.0:ffiPA:: 592073592 



::::::::::H:: 
: :::::::::X;: 

;:::::::::h:: 
::(£::9::m 



«i»SKtt:<: 



r 2-m 



\ttSS: 



(57) 

[gift] M8&XjIB^8£BW&i:G>S#l»JJtfci: 

ifei5±i=Jire)^fc)i«<oi»©Sfl>±issii 




7L 





(2) 



«M¥ 10-37342 



f LTBHttBEEWflWlSlST -f 1 ro<4 

tfcRrosaftlcfc^-CSBWeEEJIt^AMSIS-*-*-*- 

[If** 4 3 HrEVttttttlttJSfflA*. SI^a>fi£#£ 
lff*B. 

[01*0(5] |»*fl«>±i*l=»-9-C. S*©l*#*fc 
1-*R©« 8ftl= fc t \ t g® ©^EE9t^A< R is ^ * * 

[11**6 J ItEVBBJMSiHfclBWM*®*^' 

g^©j£#£fc?-1tR0J^»©t-&©&fi© 1 /4& 

B5*Ett©ffitfB. 
[»«©IMBfclMi] 

[00 0 1] 

[ffi«±©*]H3#S] *J6WI4. Jg&itK^Sjlftit 
[00 02] 

fr«i©«ftHWElT* f - K<D±*I=**B»^' < *'«> 

8mt©&£©i©* < S£1~£<fc?i-fc^ l ' x ' 5 <' "" 

^mftopasifrbJEisa* h©±&<!:o : 5 fastis*, t 
[0 0 0 3] ztiizftLX. K6f-BoS5$l*-Si~<*% 

«±Mt6*ifc. jfctflcttl»«Bxvy»»*«»«ll= 

MftLfct©***. »=l»*Bxv*»#l=**1*«> 



*fcl/4»ft#«»*HK©»Hi::EJNLfc4.© 
*|»«Blf '✓l=»oTttyW«tfc*p<0^ WiSA^T^ 

[0 0 0 4] ^B(Da®£BR i &ttl^-5)*>*" l ?l*- ® 
JS LTttaiEBrtFtt**©!***!* < * y • * 

ffS«l=»r*if. «?«WI=lfi#B©S* 
ttBffiti«lfll***n:i**4<. *©3rlfilf ©»*#** 
l^fcft. e*ttl=±«ci:L-C(DK#B©3S*l*St^t,© 

i /4»JWB»*H«©HHI :: E*l l ' fc!t,fl> * te * SB 

ivs>i=»-3 , c»y«it**ac , ci*. -««©»*©* 

fct>. t*B« Lfc»B# HfrBfrfi* 1 *** 1 * BK * 
B^yiiBBttBI**^*©©* *©*&»l***14 pj * 

[0 0 0 5] L*U c*t*&«L<«R*JB©*»t 

»-c©aiOTttM* tr- k a< 4 «*±iw * c * 

Stefcy. Katt3ftT?l*300km/hKU:©Xi;— K 

t£ffifcRfr&il©fflSIA<ftfc*i.'Cl^. 
[0006] 

raBi=**T<i4*ifc*«) - c*y. 

tt«-<-C***tttt*<*<. H^tt<Dife*«»-C'«l«* 
[0007] 

[sn^w^-r-sfctoo^ei *»w*i*JtEBH* 
^< t$tm&&t©*s£. aiBiwwftftfri^fit^i* 

ft*B*ttH&©«l*T¥BIB*Bi:. KBBBE©M 
fc. LA % U. «#WI=V7Kt*»ft#*»fc<"»»« 



(3) 



ftM¥ 10-37342 



[0 0 0 8] -ffc;fc>*>. **BJ!I*. Hfig|»<D±«lc;ft-3 

E*'J L fc«it(* £ » y # Itfc c * w» fc f 
[0 0 0 9] *«BflO)I¥aittBiBB<D«ri^ *tttt»rffi» 

rc*y**aa*ttte*»«-fc^ffl*5^t*^"*"* 

[0 0 10] *c-CBfilfi»**-El=L, <&fIf£^il<D 

4<J& y *w & *lti** ttfiBa<* * L-c-Sfi«a>(Tr= 
SB it* 3) *««S*tTl^4o |»eBaH<D*B*ttttt 

fr) -C*4«*«SLTfey, «l^W*B0)«^ttH* 
E4<. »l*|»»B0*£l41HS<D-2i4«. Pm^£<DRfr 

*B-cr*HB<D«iB±(»a)^^. ^LTT^aweBtf 

4<, SSMlc" V7h" fcPflttu *<D«ffi"ei*JSSitt 
lc«*>ya<*E4<*l=ft5*5<i:ftfrT*fcS. 
fr^X 1 ?" s H t^Lti^o ftH6»Bo**i=**raft 
T?HA/t£ttffl4<«*3KTL^44<. C0)fflttl»#BO}f A 
ft5fe"C*y* *ffil*dB'Ci&4. CC:*e&t4S*ifclfcS 

i6H4^3mO-g-C*y. !MSH*»tM«*B£»£i 



njfcjtssacDfiSjSicfcM+ieEiy^s-cfty. &s 

}¥Aftffe*St»Lfc«S(4B. fiefitt«lil»SBl=« 
LTE2<0«Tfcy. e35l*»ffilSltt©4ifl)TI»*B4^ 

3 m £ [ft efii^ b 2 0 m. 5 0 m, 1 0 0 mgiftfcEt 

£5-ifc. c(/)KtttfflL^HK8kSi=l«*Ba)#A» 

1-€>*A«5feS*tf)fc 8 Hi 0&l»SB£:frl::&*ftffi 
ttc^6<0±ffla»l=»^*l»*Ba)fliAa5fe*Sefi 

»]fcl»eB^ia¥i&»A»&tti 6. 1 dBffey* R 
H67«)V7 h&MHS*OT¥BIB#B"ei«-*il*2 
4. 4dBt-*y, -t(D»t8. 3dB£fc£ e Rfr^B 
x^5?|CRtt*Bty(*ltfcti<DJ:yti. T^MOKS^S 
CD*4<**ft*fFtttE*SLT^4. fO+t4V7h 
3S:t,<D4<-»**ttiSl*ttffiS«Lfco 
[0 0 1 1] KT. *«BB*HBO)Sltfi«*#KLTE 

SlffiffBOBffflJB&tftt^fift**^^***^ 1 ^--* 

ague, jg#o)±[*»tftrHa6»a)i/4afioa* 

•CI4l»eBcDI(fB»4<T^l!*L"Cl^6tO"C&4. - 
a>»ttM«=¥«ttl=«»**Eai Lfcl«*Ba)afftt 

B*BW1'*««l=te«t*»*jS"e«)*EU^Hfc"C* 

gl4fclffifittjS#&T'. &gl*Rfr#B*i;4*b8m(Z)«j 

4*&5 0mX£*i, eaEiHti*H±I=fe4. CtilitfeB 
4*&CDE»&*l::**T*«ft**< U KttGM 

jt]9 ooh z o^ft&o i / 4 Kfticisit^^r y . 
HH5i=*-*-«a>tttt* «raftHii*KBB»-ci*±a©ia 

4 0l»eBtHC-9--fX"Cfe64<, T^S?(0-§±ai(c 
a4BA<MWI=WCfey* S±fi»tt"Cfc5«^^» 

JIAtg^-Cfc^o C^b3^(0iil^it«-r4i:, 9 00 
H z l=KIt**ifc 1 /4&£#tf£4<E?J£*i*:(fc^B 
OilAtt^l*. fi700Hr^bfi1 300Hz$T'O 
ffl«ttEH-eT*ffl<&]Iffl4<77 H-ca&iWffBcDWA 



(4) 



ttWP 1 0-3 7 3 4 2 



• IBBt? V 7 h ft jfeft/»<iSfc * *iT L > 4 z t *<EE W * 

[0 0 12] L^U^OOHzcfcUT-C, 8 OH 

^ajfel*T¥ffl<DlIffl±B/i<»]-efc4l»^S^W^** 
jTB^t^^o *cr*SttffeA«tt«*£4JB*ttfE 

*rei ocmfl!)a*i=ait**i. t^scd±su*»ic 

2 5Hzl:i£;b1*T2 0cm<DS*ICEIt*ft. »y<D 
¥#|::EM**lfc. ±(*©B(* 1mlZ«fc*tfc. C<D*g 

£lfctt<DfcttlCl5iSLTl*4. H 7 |r J: 4 <t . 2 fl^CD 
#g^^BB^JLfc^B^SAtt^l^ll4lC^-rR&BS 
CD^ftKJt^ 5 0 0HzBLTOS»»IEffl"CffiA x IC± 
»LTl*4. 4OOHziytl»iHOdB0±^fc 
4„ C:W*Sl*S«W=*SJaS"e&*. L *' u 50 

[00 13] 

««JtK(ft*t»"CJ:<. SHE* TiUSffiSfl)*!***^ 

[0 0 14] *fcfiff»DEMttT*ffitt*B<D]!fflK 
«S.I<att^ffl*3lxTL\4»r*ift4<ySI»* 
B<DlIffll=tiEMprffiT?fc4o 0 8 (a) (DfiMCSmg 
ftOfaficaT b ftfclK#BA x b 2 m&l x L 3 m<D#rft 

(D-tKRIB (b) ©«l=3E*<DR&4efffi££ttEM 
T4;:<ttnJf£T'fc4 0 *(Dl»*B*<tttttti::»Tftttlf 

&ftTi*-ct£<Btrt?&4. *©affl«SH9icss 
tools] ^ bic^sfeop^att/^^^^fc^^E 

ttt<. BIO (a) fl)t»l=*VI=«LT««>l=EMr 



4C±r*,* *fcl*IB (b) (DttlzJgffiStt-f «fc5C:EM 
[0 0 1 6] 

ff«£JHi*T* |**Ba#Att**H£Lfc. CCD"* 
5c»B£ttttRafit?fcy. fcff£Wi:*&1*4a>l42 

kHz^66. 3 k H z?lJg£>S5BT*fe4o Hr<Df::#>Sfi 

lZHI|tfSatttO)*a*Klt. *0)±^W * 4 mmOM 
*|»SBa)**«jSfcU 1 mm»(DrJU£*Rl=«fcy 1 

0 cmBlc*BfiELfc-aSO)SeffE«S^KLTKB 

B<DHS»Kffiy{tfi+fc. *<7)^ttl*Eli 2fl>4>l::SLT 

l>4„ LT(D*6ffiA % &©lK£l*3 0 cml::fc4«fc 

5(^IHilLfco eSI4ttffi±Kfcy* KtiOt'^^b 

5 o cmt&pfrKIfcfiLfco g^lifc^BKftL^i: 
Rttmv* *¥E«T-I4I»§B^& 1 0 cm£Dtt^b 

6 0cm©16jaa)H, iIEBWI4«lfi±5cm^6 5 

Ocm*T-iDEffl*»M*-a:fc- W£ffl»»l*tt««S 
tLT4kHzT?64. |»eBE»l=»y ft 
4,4kHzi::KffS*vCl*4. Rfr#B<0tiAtt** LT 

(oa(eeas*K«H"eHi 2i;:s-r. b*©jS«i*i» 

12dBT*&4o B6SBfcH^a*©3m©K*"l*l*tSl 
24dB*Cfe4o Cfl!)3IISftfti:Hi:*#"C. I»*S<D 

[0 0 1 7] B«lC2a»a>*»»tlft*filH»«=E5< 

Lfc*£a>. iftefia>»A«*«sijeLfc. 

UtOtf 4 k H z l=. *fcSl**0>*«2 kHz l=»tf* 
*iti*4. tfl)»«i*Bi 4©*lc*i?*iTl*4. 
«*H:|»eBa)*«=**eBi:LT«4#tTl^*. H 
»0)ft#Tf»A«**»tttHtLfct»O4«Bl 5I=SS* 
*iTl*4. -aB<D«**E«Lfc«^i:Httl=S* 

i*a<-aL-ci*4. cns-c^ifi^fcttft^ssKW^ 

[00 18] *fcCO|»*fi<D*fA«*©fliift»Wtt« 

jSI4Bi 6 0)±«BI=«"r«k5lc|ft*B* x 6 6 O cm, J& 
±1 5 cmCORfrT'fc^o «S(tfL fc*B<Dfefrl*H 1 
2<DiS*i:Hi:r*fc4 e Bl 6l4-tO)»Aftft«)Hatt 
fttt£8ffiEP"eSLTl*4. H»0)feft"C»ttttIt«Lfc 

Tl^o CflOBfcJMll*. 4kHzlcatf*:Kfc#M 
0)^*t»O|»#B«)#Attifel*3. 6kHz*y±CDH 

ssir <t y t?fgoDi?tE [ysoitfimi-xz < ft 4 



I ^«5fe«a»tt14*H 1 7lz*r. i&*si*hi 4©* 
^irPl^-C, SBttB. g*«ttBI4Hi 6tH«-C* 

g|:ftfca<-&LTHS. C©il£|Cli3. 5kHz«fc 

BL^HSia-CttSi 6©ig£l::J±'<-CjiAii£©<£&a < 

[ooi9] c4il4 3SSfl)S 

attlcKtt*4ifcfreS£T¥ffll8IJI=E5>ILfeSS© 
JfAtt££&liIttgLf=t©T-&-So *-©8t£0!£0i 
7I=*-T. C*il4*tt©***fcLTlMtttlfLTl** 
©"C. K-gg(DiS$l4H!!±3m, Efil©<Bl* 1 rru #ff 

20cm. 30cm-C'&-5. »ttttW*frl*H 1 l=«L 

t^cti^y, 

HdJtMMcioTl**. *Ra«©«»B*EWLfc* 

B»3MH*i=»LT**iB**©-efc 

©TK B«ttl=«*ifclK*fi*W**- 

[01] ttB*a»B»fc^*«ll»»fi©»Aa* 

[02] ¥$iiA&£RlH?A£f»=SiftSmtt£#tf>S 
fcft©«B. S^j5©ttElli&£^f 0 

[03] ¥$£Aa5fc£#i&4«l=JBi*&*Lfc>eB£S 

[04] i/AjK^ff^^T^iiroiiaicEJiILfcl^ 
[0 5 ] ±C|imB©£V££ ft 9 0 0Hz ics&-#m 



ttRW 1 0-3734 2 

[07] ±EB6eeo=aso*ffB*-t*i**i»8 5 

0Hz£425Hz * 5 l=Rt+**lfc 

*©iD»a©tiA»*JBaR«tt*»*Bi 

[08] (a) -aglCftlffl^^LTL^^fflA^y^tO 

(b) ±C (a) (7)|»^glz£»<DJ§;MJil-#L-CfS:tt 

[09] fflp$to^T?»f4xtt(f hM-Vis^Oimmm 
Zip?® 

[010] (a) E5>]**ifc^e^roaSB»©®*<«4tt 
X- & -&ig£©Bf® ff2£*f 0 
(b) E«**ifc»»f©0»^«>lB4<ttIB-C**** 

©Sr55®£ 5*1-0 

[01 1] i»iifH»A4i56taBr*/i:»i=fflt x &*ifc 
=*5c«»b*s*"B 

[01 2] l8R«HtLT.©*»»*tt4kHrl=«- 
3 KKttLfe**©. *©l»£B©ffiA*i 

ffeBBatfiiBafcsvfB 

[013] BR««fcLT©*»«*ft4kHrl=«- 
******* 3l=»t*Lfc«*©. *©R&£ii©JSA£ 
ffeffiH»*W-*M 

[014] «R«HtLr©2aBi©«itft**t-e*i 

£ 4 k H z i: $3 2 k H z |=«-**J&<** * 5 KKft L 
fcig£©, *©|»*H©»A«*ffilBI#*«fi«**'*" 

0 

[015] <gR«siLT©28&©0@i i £-WE ! *i- 

£4kHzfctt2kHz |=»-*«W<** * 5 l=tSS+ L 

fcis^©. *©i»B©#A*$aaB#*tt*«***' 

0 

[016] *R*Bfcl/C©*BB*»4l«H*l=«- 
******* 9 l=RW-Lfc»*©» *©B»B©»A.a 

ftj§ BRKtt©aaa t H-*a©ttK**-r b 

[017] ffeR&Mt LT©2*15S©We^£-Hi.-? : *i' 
&4kHzfcft2 kH zl=m-«'S* < *«><fc5l=l6l+L 

fci££©, *©K*B©»A«*R8MM*tt®**tt fc 

tmtt©it&£5*1-0 

[0i8] saBwfFaBEWftiiott^KsaroK 

Btfi**iRi©fli?-«s-r0 



J 



(6) 



«M¥ 10-37342 




[Q6] 



3£ 



a ::; # 



;i; ii^ij*::. :::.::: iSy 



ii iii ^i : ii iii ^ "Jv if . = i i iij^f fSi ii 




"too 200 *»;; ;:i^pq ;;;*«» 
. . fffitt <Hr) : 




[Hi O] [Hi 1 1 





(8) 



4SGfl¥ 1 0-3 7 3 4 2 



[Ell 4] 



[015] 



::;:U«f»*): : ;"- 




[Hi 6] 



[Hi 7] 



stem tocm Ti jw ; 

■■■■■■■■ ■ i 1 





" :::::::::::::::::: i«:i:aw::::::::::""""" :: 



[01 8] 




[#««»!] wwasi 7^(Dzomm\z^^JE<Dmw. 

[$gfrB] ^rtci 1 * (1 9 9 9) 1 lfl20 

[4*B8S#] WBM* 1 0 — 3 7 34 2 
[4MSSB] ¥1*10^ (1 9 9 8) 2^100 

**SMt»^«1 0—3 7 4 
[ffiHS^l ^^8 — 2 2 9 2 3 1 



[BI8»»»a*6||E] 


E04B 


1/86 


E01F 


8/00 




8/02 


E04B 


1/82 


G10K 


11/178 




11/16 


[FI] 




E04B 


1/86 




1/82 


E01F 


8/00 


G10K 


11/16 



F 

[ISffiH] JPfiJtl 0^93 3 B 

[Kffn*<o&B] 

[R*ff2] «TE««MW*«)«IB4<. E^(Dfi£#£ft 

tlx*, i i=EKroi»ff-e. 

SffitD^ESIt^AMSIJ^-f-*-* 1 ©fcffifiGfltiSKft 
•5 .fc 5 £ *ifcS«M*A<l&B«tB©.tlt l=» ^ T ^ 
i: ISKSElrft <& «fe 5 l-tt y ttlt btit Sfr&B. 
[K#«4] INGfittWtaSflBtf. EWcDfi£#£ft 

B. 



*<. ±s& a<#t y a if & *ifcB©«r y a if b *Lfcs&#i:: » 

oTWyf*ltb*fCL^. KT&B. 
[Sg#Jg6] ttEtt«SIEfllfi(t:a>SBA<. B^©fi£ 

#£ft*-«»©@ »»©#»© ivffifrroRft© i /4 
©ft*£*L. «««tni:fc»fta>$vff£ttSLfe« 

««©*£{*£* Uffl£d4v-Cl*«. B#*6i::Ett© 
l»fFB. 

[H*£7] B$©ffi#ft©ttft©A&ftl=ftl v C8 

®<DWE£8t^*MSIS'-?-f'-*-;*. 1 ©ftfflRtEtSSItttf. 

gro±gi5ir. Bro^^i-^-3-cffijy^itbtL-ci.x 
4. tt«B. 

&tto* &ft y . s-^et *<±iB«s&a>JS&»©#a£©i< % 

■***l3ND2£ft© 1 /4(Dfi££*!L. fl-TJl-flA^TgfJ 
PL. tSJSsMfflCTl**. BS*«7I=EK©I»#B.^ 

®rol : ES!lt¥A t isiS'7'r+7 t i ©GrtSEeffijtf***. 
U<D±mz. BroS^7j|fiii=;ft-3t:ffiy#if bHTfc 
y. ::©ttffiE6«»ttl**tt©*W»**<*fr&ft 
y. &*Mtt±Ettft©Httft©**©t»"<"*i'**0>* 

sroi/4rofi$^L. *¥*y4.±£Kn£Bfl£. 



